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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the present 
application: 

87 (currently amended); A vehicular vision system comprising: 

a wide angle lens group positiouable on a portion of a vehicle for refracting a virtual 
image of an exterior view from the vehicle, thereby creating a wide angle refracted image, said 
wide angle lens group including an outer negative optic and an inner negative optic, said wide 
angle lens group comprising at least one of a polycarbonate and acrylic material; 

a focusing lens group which receives said retracted image and focuses the refracted 
image onto an image plane; 

an image capture device positioned on said image plane to receive the tbeused image 
from said focusing lens group, said wide angle lens group and said focusing lens group 
defining an optic path between an outer end of said wide angle lens group and said image 
capture device; 

an image distortion correction process whereby an image captured by said vision system 
is processed to correct distortion therein , said image distortion correction process being at least 
partia lly pro v ide d by a p luralit y of refractive optics^ s aid wid e angle lens group including at 
least_o_nc wide angjc_ diffi-activc element positi oned along said optic p ath , said wide angle 
diffractiye clement correcting color focusing of the refracted virtual image , said wide angle 
diffraciivc clement being on an outer surface of said inner negative opric ; and 

a display which displays a substantially non-distorted image of the scenic information, 
the non-distorted image being communicated from said image distortion process. 

88 (original): The vehicular vision system of claim 87, wherein said focusing lens group 
includes a refractive and diffractive lens element positioned along said optic path. 

89 (original): The vehicular vision system of claim 87, wherein said focusing lens group is 
constructed of one of polycarbonate and acrylic. 
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- - 90 (canceled). - - 

91 (original): The vehicular vision system of claim 90, wherein said focusing lens group 
includes at least one diffractive element positioned along said optic path, said difTractive 
clement correcting color focusing of the refracted image. 

92 (canceled) . 

93 (currently amended): AjFhe-vehicular vision svstem- of claim 92 comprising: 

a wide angle lens group nositionablc on a portion of a vehicle for refracting a virtual 
[mage of an exterior view from the vehicle, thereby creating a wide angle refracted imaRC, sai d 
wide angle lens group including an outer negative optic and an inner negative optic, said wide 
angle lens group comprising at least one ofa polycarbonate and acrylic material: 

iLfocusini^ said refracted image and fo cuses the refracted 

image onto,aruma^pia.nc; 

an image capnirc device positioned on said image plane to receive the focused image 
from said focusing lens group, said wide angle lens group and said f ocusing lens- group 
defining an optic path between an outer end of said wide angle lens group and said image 
ca pture device: 

an image distortion correc tion proces s wh ereby an image captured by said vision s ystem 
is processed to corre ct distort ;ionJlicrcin, said ima&c distortion correction process being at Least 
partially pro vided _by_a_plurality of r efractive optics, said wide angle lens group including at 
least one wide angle diffractive element positioned along said optic path, said wide angle 
diffractiv e clement correcting color focusing of the refracted virtual image: and 

a displa y which dis plays a substantially non-distorted image of the scenic information, 
the non-distorted image being communicated from said image distortion process , wherein said 
wide angle diffractive element is on an outer surface of said inner negative optic, said wide 
angle diffractive element being defined by the equation: 
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where p is a radial aperture coordinate divided by 1 Dim, Aj is a constant within a range of 
approximately 15 to 55 and^t.? is a constant within a range of approximately -0.01 to -0.5. 

94 (original): The vehicular vision system of claim 93, wherein^ is approximately 47.4149 
and A ^ is approximately -0.1463. 

95 (original): The vehicular vision system of claim 93, wherein said outer surface of said 
inner negative optic has a radius of curvature in a range of approximately 20 mm to 60 mm. 

96 (original): The vehicular vision system of claim 95> wherein said outer surface of said 
urner negative optic has a radius of curvature of approximately 35.3824 mm. 

97 (original): The vehicular vision system of claim 95 » wherein said inner negative optic has 
an inner aspheric surface opposite said outer wide angle diffractive element, said inner aspheric 
surface being defined by the following equation: 



where .r, y and z arc coordinates on said inner aspheric surface along an x-axis, a y-axis and a z- 
axis, respectively, r*y is a radius of curvature to each point on said inner aspheric surface 
corresponding to an x coordinate and ay coordinate, and K is a conic constant within a range of 
approximately -1 to -20. 

98 (original): The vehicular vision system of claim 97, wherein K is approximately -13.3619. 

99 (original): The vehicular vision system of claim 97, wherein said outeT negative optic has 
an outer surface and an inner surface, said outer surface of said outer negative optic having a 
radius of curvature of approximately 40 mm lo 700 mm, said inner surface of said outer 



z = 



c = — 
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negative optic having a radius of curvature of approximately 20 mm to 40 mm, said inner 
surface of said outer negative optic being on a side toward said inner negative optic. 

1 00 (original): The vehicular vision system of claim 91 , wherein said wide angle lens group 
includes at least one wide angle diffractive element positioned along said optic path, said wide 
angle diffractive clement correcting color focusing on the refracted image. 

101 (original): The vehicular vision system of claim 87, wherein said image distortion 
correction process is provided by said image capture device. 

1 02 (original): The vehicular vision system of claim 101 , wherein said image capture device 
is a CMOS imaging array including a non-uniform array of pixels, said non-uniform array 
having a coarse distribution of said pixels in portions corresponding to the refracted image 
where there is minimal distortion and a l ine distribution o f said pixels in portions 
corresponding to the refracted image where there is greater distortion, the refracted image 
being received by said non-uniform pixels and communicated to a uniform array on said 
display, said display thereby receiving and displaying a uniform, substantially non-distorted 
image to the operator of the vehicle. 

103 (original): The vehicular vision system of claim 87, wherein said image distortion 
correction process is provided by electronic processing of the image received by said vision 
system. 

104 (original); The vehicular vision system of claim 87, wherein said outer negative optic 
comprises crown glass and said inner negative optic comprises one of polycarbonate and 
acrylic. 

105 (original): A vehicular vision system comprising: 

an image capture device having a field of view, said image capture device comprising a 
pixelated imaging array having a non-uniform array of pixels; 
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a wide angle lens system disposed in front of said pixclatcd imaging array, said wide 
- - -angle lens system including an outer negati ve optic and an .inner negative optic; „ „ 

at least one focusing lens disposed between said wide angle lens system and said 
pixclatcd imaging array, said wide angle lens system and said at least one focusing lens 
defining an optic path, said image capture device capturing an image exterior of the vehicle; 
and 

a display, said display displaying a substantially non-distorted image in response to a 
signal output of said image capture device. 

1 06 (original): The vehicular imaging system of claim 1 05, wherein said non-uniform array of 
pixels has a coarse distribution of pixels in at least one portion o f said non-uniform array 
corresponding to at least one portion of the image where there is minimal distortion. 

1 07 (original): The vehicular imaging system of claim 105, wherein said non-uniform array of 
pixels has a fine distribution of pixels in at least one portion of said non-uniform array 
corresponding to at least one portion of the image where there is greater distortion. 

108 (original): The vehicular imaging system of claim 105 > wherein said non-uniform array of 
pixels has a coarse distribution of pixels in at least one portion of said non-uni form array 
corresponding to at least one portion of the image where there is minimal distortion and a fine 
distribution of pixels in at least one portion of said non-uniform array corresponding to at least 
one portion of the image where there is greater distortion. 

109 (original): The vehicular vision system of claim 105, wherein said image capture device 
comprises a CMOS imaging array. 

1 1 0 (original): The vehicular vision system of claim 1 05, wherein said wide angle lens system 
comprises at least one of a polycarbonate and acrylic material. 

1 1 1 (original): The vehicular vision system of claim 1 05, wherein said outer negative optic 
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comprises crown glass and said inner negative optic comprises one ol'polycarbonate and 
acrylic. . _ .. . . . 

1 12 (original): Tlic vehicular vision system of claim 105, wherein said at least one focusing 
lens is constructed of one of polycarbonate and acrylic. 

1 1 3 (original): The vehicular vision system of claim 1 05, wherein said at least one focusing 
lens includes a refractive lens element and a diffractive lens element. 

1 14 (original): The vehicular vision system of claim 105, wherein .said at least one focusing 
lens includes at least one diffractive element, said at least one diffractive element correcting 
color focusing of the image. 

1 1 5 (original): The vehicular vision system of claim 1 14, wherein said wide angle lens system 
includes at least one wide angle diffractive element, said at least one wide angle diffractive 
clement correcting color focusing of the image. 

116 (original): The vehicular vision system of claim 105, wherein said wide angle lens system 
includes at least one wide angle diffractive element, said at least one wide angle diffractive 
element correcting color focusing of the image. 

117 (currently amended): Ajghe-vehicular vision system -of^laira-4-1-6 comprising: 

an image capture device having a field of view, said image capture device compr ising, a 
pixclated imaging array having a non-uniform array of pixels; 

a wide angle lens system disposed in front of said nixelated imaging array, said wide 
angle lens system including an outer negative ontic and an inner negative ontic. said wide angle 
l ens system including at least one wide angle diffractive element, said at least one wide angle 
diffractive ^c lement correcting color focusing of the image; 

at least one focusing lens disposed between said wide angle lens system and said 
Bixclat cd imaging array, said wide angle lens system and said at least one focusing lens 
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defining an optic path, said imaae capture device capturing an imago exterior or the vehic le; 

- and - - 

a display, said display display in g a .substantially non-distorted imafze in response to a 
signal output of said image capture device , wherein said wide angle diffractivc clement is on an 
outer surface of said inner negative optic, said wide angle diffractivc element being defined by 
the equation: 

a—A^p 2 +A 2 p 4 

where p is a radial aperture coordinate divided by 1 mm, Aj is a constant within a range of 
approximately 1 5 to 55 and Ai is a constant within a range of approximately -0.01 to -0.5. 

1 1 8 (original): The vehicular vision system of claim 1 17, wherein said outer surface of said 
inner negative optic has a radius of curvature in a range of approximately 20 mm to 60 mm. 

1 1 9 (original): The vehicular vision system of claim 118, wherein said inner negative optic 
has an inner aspheric surface opposite said outer wide angle diffractivc clement, said inner 
aspheric surface being defined by the following equation: 

cy 2 1 
z — r- - ■ ; c = — ; 

i+Vi-(i + «VV r *> " 

where x, y and z are coordinates on said inner aspheric surface along an x-axis, a y-axis and a 
axis, respectively, is a radius of curvature to each point on said inner aspheric surface 
corresponding to an x coordinate and a> coordinate, and A" is a conic constant within a range of 
approximately -1 to -20. 

120 (original): The vehicular vision system of claim 1 1 9, wherein said outer negative optic 
has an outer surface and an inner surface, said outer surface of said outer negative optic having 
a radius of curvature of approximately 40 mm to 700 mm,, said inner surface of said outer 
negative optic having a radius of curvature of approximately 20 mm to 40 mm, said inner 
surface of said outer negative optic being on a side toward said inner negative optic. 
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121 (original): A vehicular vision system comprising: 



an image capture-device-having a field-of .view, said image-capture device.comprising a 



pixclatcd imaging array having a non-uniform array of pixels, said non-uniform array of pixels 
comprising a coarse dismbution of pixels in at least one portion of said non-uniform array of 
pixels and a fine distribution of pixels in at least one other portion of said non-uniform array of 
pixels, said image capture device capturing an image exterior of the vehicle; 
at least one lens disposed in front of said pixelated imaging array; and 
a display, said display displaying a substantially non-distorted image of the exterior 
scene lo the operator of the vehicle in response to a signal output of said image capture device. 

A 22 (original): The vehicular imaging system of claim 121 , wherein said non-uniform array of 
pixels has a coarse distribution of pixels in at least one portion of said non-uniform array of 
pixels corresponding to at least one portion of the image where there is minimal distortion. 

123 (original): The vehicular imaging system of claim 121, wherein said non-uniform array of 
pixels has a fine distribution of pixels in at least one other portion of said non-uniform array of 
pixels corresponding to at least one portion the image where there is greater distortion. 

1 24 (original): The vehicular imaging system of claim 121, wherein said non-uni form array of 
pixels has a coarse distribution of pixels in at least one portion of said non-uniform array of 
pixels corresponding to at least one portion of the image where there is minimal distortion and 
a fine distribution of pixels in at least one other portion of said non-uniform array of pixels 
corresponding to at least one portion the image where there is greater distortion. 

125 (original): The vehicular vision system of claim 121, wherein said image capture device 
comprises a CMOS imaging array. 

126 (original): The vehicular vision system of claim 121, wherein said at least one lens 
comprises at least one of a polycarbonate and acrylic material. J 
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127 (original): The vehicular vision system of claim 121, wherein said at least one lens 
comprises a wide angle lens group including an outer negative optic and an inner negative . . 
optic. 

128 (original): The vehicular vision system of claim 127 ? wherein said outer negative optic 
comprises crown glass and said inner negative optic comprises one of polycarbonate and 
acrylic. 

1 29 (original): The vehicular vision system of claim 127, wherein said wide angle lens group 
includes at least one wide angle dilTractivc element, said at least one wide angle diffractive 
element correcting color focusing of the image. 

130 (currently amended): A ¥he-vehicular vision syste m of claim 129 comprising: 

an image capture device having a field of view, said imaac captu re dev ice comprising a 
pix clatcd imaging array having a non-uniform array of pixels, said rum-uni form array of pixels 
comprising a coar se distribution of pixels jn at least one portion of said non-uniform array of 
pixels and a fine distribution of pixel ,s_in_at_least one other portion_of_said non-uniform array of 
pixels, said image capture device capturing an image exterior of the vehicle; 

at least one lens disposed in front of said pixclatcd imaging array, said at least one lens 
comprising a wide anglc lens jgroup_including an outer negative optic an_d_an_inner negative 
oj>_tie> _said wide angle lens group including at least one wide angle diffractive element, said at 
lea st one wide angle difiractive element correcting color focusing of the image; and 

a display, said display displaying a substantially non-di storied image of the exterior 
scene to the operator of the vehicle in response to a signal output of said image capture device, 
wherein said wide angle diffractive element is on an outer surface of said inner negative optic, 
said wide angle dilTractive element being defined by the equation: 



where p is a radial aperture coordinate divided by 1 mm, A} is a constant within a range of 
approximately 1 5 to 55 and A 2 is a constant within a range of approximately -0.01 to -0.5. 



a-A i p 2 +A 2 p A 
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13 1 (original): ITie jvehicular vision system of claim 130, wherein said outer surface of said 
inner negative optic has a radius of curvature in a range of approximately 20 ram to 60 mm. 

1 32 (original): The vehicular vision system of claim 1 31 , wherein said inner negative optic 
has an inner aspheric surface opposite said outer wide angle diffractive element,, said inner 
aspheric surface being defined by the following equation: 



where x 9 y and z are coordinates on said inner aspheric surface along an x-axis, a y-axis and a z- 
axis, respectively, is a radius of curvature to each point on said inner aspheric surface 
corresponding to an x coordinate and a y coordinate, and AT is a conic constant within a range of 
approximately -1 to -20, 

133 (original): The vehicular vision system of claim 1 32, wherein said outer negative optic 
has an outer surface and an inner surface, said outer surface of said outer negative optic having 
a radius of curvature of approximately 40 mm to 700 mm, said inner surface of said outer 
negative optic having a radius of curvature of approximately 20 mm to 40 mm, said inner 
surface of said outer negative optic being on a side toward said inner negative optic. 

134 (original): The vehicular vision system of claim 121 , wherein said at least one lens 
includes at least one wide angle lens and at least one focusing lens, said at least one f bcusing 
lens being disposed between said at least one wide angle lens and said pixelated imaging array. 

135 (original): The vehicular vision system ofclaim 134, wherein said at least one focusing 
lens is constructed of one of polycarbonate and acrylic. 

136 (original): The vehicular vision system of claim 134, wherein said at least one focusing 
lens includes a refractive lens element and a diffractive lens element. 
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. 1 37 (original): The vehicular vision system of claim 134, wherein said at least one focusing 
lens includes at least one diffractive element, said at least one diffractive element correcting 
color focusing of the image. 

138 (original): The vehicular vision system of claim 137, wherein said at least one wide angle 
lens includes at least one wide angle diffractive element, said at least one wide angle diffractive 
element correcting color focusing on the image. 
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